Introduction
Indigenous people sometimes harbor knowledge that supersedes scientific knowledge, such as the case of the Bedouin in Syria who demonstrated that a bird species thought extinct by scientists did in fact still persist in the wild (Serra 2003) . During the last decade researchers in several fields have shown increasing interest in local ecological knowledge (LEK) that indigenous and other groups of people have of plant-animal interactions, animal behavior and plant communities (Fleck & Harder 2000 , Gilmore 2005 , Nabhan 2000 , Posey 1979 , Posey 1981 , Shepard et al. 2001 . To date, however, there has been little research on indigenous knowledge specifically about ecological relationships between birds and plants. Gilchrist et al. (2005) present a compelling case for scrutinizing LEK with the purpose of applying it to wildlife management de-
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Other than some limited ornithological (e.g., Berlin et al. 1981 , Boster et al. 1986 ) and botanical research (e.g., Berlin 1970 , Lewis et al. 1999 , little scientific exploration has taken place in the region of northern Peru occupied by the Aguaruna. Diet, ecology and basic natural history of many bird species in the region remain poorly known (del Hoyo et al. 1994 , Parker et al. 1996 . The Aguaruna as a group have demonstrated extensive familiarity with the bird species found in their environment (Berlin & Berlin 1983 , Berlin et al. 1981 , Boster et al. 1986 . A high degree of correspondence has been shown between Aguaruna folk taxonomy and scientific classification for both birds (Berlin et al. 1981 , Boster et al. 1986 ) and plants (Berlin 1970 (Berlin , 1992 .
Methods
We conducted research between 2003 and 2005 in several indigenous Aguaruna-Jívaro communities along Upper Marañón and Nieva rivers in the northern Peruvian Amazon (Figure 1 ). We carried out structured interviews about birds and plants with 10 Aguaruna informants: four in the community of Kayamas and six in the community of Wichim. We asked the informants to make a list of birds they could name (hereafter freelist), and then asked them which of those birds were kumpají (companions) to establish which birds they considered to be related. We then asked the informants to describe the diet for each bird on their freelist. When an informant mentioned that a particular species foraged on fruits, we requested that he give specific plant names. We also obtained some basic data on preferred foraging stratum and habitat for each species by asking informants whether the bird was 'ground dwelling' or 'canopy dwelling,' and whether the bird was pakajíya (lowland) or mujajíya (montane).
We used data from our field observation of birds to establish correspondence between the folk genera mentioned and species as designated by scientific taxonomy. We also drew on data from the investigations of Berlin et al. (1981) and Boster et al. (1986) on the Cenepa River, and those of Guallart (1969) at various sites. In most cases, data from these three sources are in agreement, but we have noted some differences that may reflect regional or temporal variation in naming. We made botanical collections in the vicinity of our research sites to determine most of the plant names mentioned by informants when describing bird diet. Voucher specimens of these collections were deposited at the herbarium of the Universidad Nacional Mayor de San Marcos (UNMSM) in Lima. We also supplemented our taxonomic data with data collected by Berlin (1970) and Guallart (1997) . 
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We chose five bird species for the comparison of LEK of bird diet with corresponding scientific data: the Wattled Guan Aburria aburri, the Channel-billed Toucan Ramphastos vitellinus, the Blue-headed Parrot Pionus menstruus, the Oilbird Steatornis caripensis and the Golden-headed Manakin Pipra erythrocephala. For these species, we compared plants named as food for the birds by Aguaruna informants to available corresponding scientific data. We compare the data sets mostly at the broad level of plant families because some of the scientific studies were conducted in locations such as Trinidad or the Brazilian Atlantic forest that were far from our own study site, and so not all of the same species or even genera can be expected to occur in such widely separated locations. In addition, a few Aguaruna plant terms that informants mentioned are very broad and correspond more or less to an entire botanical family. For example, the term tínchi corresponds to the family Lauraceae and the term chinchák corresponds to the family Melastomataceae.
Results and Discussion
We recorded a total of 249 Aguaruna bird folk genera, of which 127 are considered partially or fully frugivorous, and observed 126 species corresponding to reported folk genera in the field. Some Aguaruna bird folk genera correspond fairly well to scientific genera; for example, the Aguaruna genus pinínch is equivalent to the scientific genus Pteroglossus (araçaris). Some folk genera correspond to a single species; for example, achayáp is the Golden-headed Manakin P. erythrocephala. Other folk genera may correspond to entire avian families; the word jémpe, for instance, is a general term for hummingbirds. Our complete list of Aguaruna bird names show that about 90% of folk genera are monotypic while the remaining 10% have two or more folk species.
The Aguaruna give linguistic recognition to only a few intermediate level taxa (Berlin 1992) within the life form píshak. For example, the Aguaruna term yámpits refers to doves (family Columbidae) and pínchu to hawks (order Falconiformes). However, informants readily recognize the relatedness of many avian families and say that the members are kumpají (companions) or patají -'family' (Jernigan 2006) . For example, informants said that wága (Tinamus major), sékuch (Tinamus osgoodi) and wagkúsh (Crypturellus sp.), which all correspond to birds in the family Tinamidae, are companions. The Aguaruna language does not have a single general word equivalent to the English word 'tinamou' but has words for various kinds of tinamou. The Aguaruna make a distinction between nugkáya píshak (ground dwelling birds) and yakíya píshak (canopy dwelling birds).
Cracidae: Curassows, Guans and Chachalacas
The family Cracidae includes the largely arboreal chachalacas, guans and piping guans and the terrestrial curassows (Brooks 2006 Cracids are predominantly frugivorous (Clements & Shany 2001 , Hilty & Brown 1986 , Ridgely & Greenfield 2001 . Members of this family feed mainly on fruits, seeds and tender shoots but they also eat arthropods, mollusks and tree frogs. Curassows tend to forage on fruits fallen on the ground or from low branches although the Wattled Curassow is more arboreal than others in this group; guans and chachalacas tend to feed mostly in the middle and upper canopy (del Hoyo 1994). The Aguaruna consider birds of this family to consume mainly fruits and seeds. One informant said that ayáchui (N. urumutum) and aúnts (P. jacquacu) also eat námpich, a general term for worms. Aguaruna informants stated that curassows are typically ground dwelling birds while guans and chachalacas are generally placed as canopy dwelling birds. There was a slight disagreement on this point for certain species however; one informant said that pítsa (C. goudotii) and aúnts (P. jacquacu) are ground dwelling. Aguaruna informants most commonly listed fruits of many trees, especially species in the following families, as food sources for cracids: Araliaceae (genus Schefflera), Burseraceae (genus Dacryodes), Lauraceae, Melastomataceae, Meliaceae, Moraceae, Myristicaceae and Rubiaceae (genus Isertia).
The Wattled Guan (A. aburri) has a range extending from northern Colombia to southern Peru, inhabiting primary and late secondary montane forest. Its conservation status is near threatened due to habitat loss and hunting pressure (IUCN 2006) . In Peru, it is normally found at elevation between1000-1900 m above sea level (a.s.l.), but it has also been observed at 500 m (del Hoyo 1994). Wichim and Kayamas are located at 400 m and 290 m a.s.l. respectively, but both communities are located near mountains at elevation greater than 1000 m a.s.l. It is likely that the Aguaruna in our study region do not generally observe the Wattled Guan except on hunting trips to nearby higher elevation areas. Ríos et al. (2005) recently published data on the principal plant species comprising the diet of the Wattled Guan, based on a study conducted in the Columbian Andes at 1800-2100 m a.s.l. In Table 1 , we compare plants mentioned in Ríos et al. (2005) with Aguaruna LEK as provided by our Aguaruna informants. Four out of ten (40%) of the plant families that Aguaruna informants mentioned also appear in Ríos et al. (2005) . Table 1 shows our Aguaruna data and the ornithological data collected by Ríos et al. (2005) . Data from Ríos et al. (2005) appears under the heading 'Ornithological Data'. The section labeled 'Aguaruna Data' contains plant names that informants commonly named as food for the species in question, along with botanical determinations of those names. The table is organized so that plant families in each data set match up for easy comparison.
Psittacidae: Parrots
The family Psittacidae includes parrots, parakeets and macaws. The Aguaruna recognize more than a dozen folk genera within this family. These include the macaws wácha (Ara severus), takúm (Ara ararauna), yúsa (Ara macao) and shaámak, which our informants identified as Orthopsittaca manilata and Guallart (1969) Tuwísh (the Blue-headed Parrot) ranges from Costa Rica in the north to Bolivia in the south and Brazil in the east. The species is common in lowland humid forest and gallery forest up to an elevation of 1400 m a.s.l. Collar (1997) has compiled diet data from a variety of sources for the Blue-headed Parrot. The data is presented only to the level of genus (Table 2 ). Six out of the nine (67%) families mentioned by Aguaruna informants appeared in Collar (1997) , who mentions eight additional families not named by Aguaruna informants.
Steatornithidae: Oilbird
The family Steatornithidae has a single member, the Oilbird (S. caripensis), which is known to the Aguaruna as táyu. mentioned two folk species, úchi (small) táyu and múun (large) táyu. This distinction in the folk taxonomy does not appear to correspond to any recognized scientific taxonomic difference, and it is not clear how these folk species are thought to be different, other than size. The Oilbird is an economically important species for the Aguaruna. They make expeditions to caves where the birds live and harvest nestlings, which have a high percentage of body fat. Although not considered to be globally threatened, the Oilbird has been suffering dramatic population declines throughout its range with colonies near human settlements most vulnerable to extirpation (Roca 1994 ).
Pseudolmedia laevis
In at least one Oilbird colony in our study area, most or all Oilbird nestlings present every year are reported to be harvested by local residents to the point that the continued survival of the colony appears to be in jeopardy (Dauphiné et al. in press).
Oilbirds range from Costa Rica to Bolivia in the south and northern Brazil and Guyana in the east. During the day, Oilbirds roost in caves and grottos, typically in mountainous areas, up to an elevation of 3400 m a.s.l. (Thomas 1999) . Oilbirds forage at night in the surrounding forest and are exclusively frugivorous. They eat only the pericarp of fruits, regurgitating the seeds. They have highly developed olfactory capacities (del Hoyo et al. 1994) , and tend to favor aromatic fruit, particularly those of the families Arecaceae, Burseraceae and Lauraceae (Bosque et al. 1995 , Snow 1979 , Snow 1962a ). In the above-mentioned studies, investigators determined the diet of the Oilbird by identifying the regurgitated seeds found in or near caves where the species roosts. It seems likely that the Aguaruna also learn about the Oilbird's diet in a similar way. On one occasion, when we traveled to Oilbird caves near the study sites, our Aguaruna guides identified the seeds present below the opening of the cave. Aguaruna informants in the present study listed fruits from the families Arecaceae, Burseraceae and Lauraceae as the primary food sources for the Oilbird.
In Table 3 , we compare diet information from Aguaruna informants to diet data collected by Snow (1979) in Ecuador in the eastern Andean foothills at 550 m a.s.l. in an area near our own study sites. All families mentioned by the Aguaruna are also reported in Snow's data. Snow also lists two other families, that the Aguaruna did not mention, Annonaceae and Polygonaceae, but these families account for only 4% and 2% respectively of the randomly collected samples of seeds.
Ramphastidae: Toucans
Toucans are distinctive birds known for their spectacular bills. Aguaruna folk genera for this family include the toucanets ikáuk (Aulacorhynchus sp.) and kajúntsam (Selenidera reinwardtii); the araçari pinínch (Pteroglossus sp.); and the toucans kéjua (R. vitellinus), piígsha (Ramphastos cuvieri) and sháatak, which our informants identify as Ramphastos ambiguus and Guallart (1969) reports as Andigena hypoglauca. The word tsukagká is a more general term to refer to species in the genus Ramphastos. The Aguaruna regard all birds in this group to be related as kumpají. The Ramphastidae may be consumed and are especially valued for their bright feathers, which are used to decorate the tawás, a crown worn by men.
Toucans and araçaris are mainly frugivorous birds that forage in the canopy, and play an important role in seed dispersal; they are also known to supplement their diet with arthropods and the eggs and nestlings of other birds. The Aguaruna consider the members of this family to feed primarily on fruit; informants did not list any animal food sources for species in this family. All toucans were considered as canopy dwelling. Aguaruna informants listed many tree species as food sources for toucans; the most commonly mentioned families were Annonaceae, Araliaceae (genus Schefflera), Arecaceae (genus Jessenia), Burseraceae (genus Dacryodes), Flacourtiaceae (genus Carpotroche), Lauraceae, Melastomataceae, Meliaceae (genus Guarea), Moraceae (genus Pseudolmedia), Myristicaceae, Rubiaceae (genus Isertia) and Sapindaceae (genus Allophylus).
The Channel-billed Toucan (R. vitellinus) ranges from Colombia and Venezuela in the north to Bolivia in the south, and Brazil in the east. The species is common in lowland and gallery forest and is found up to 1700 m a.s.l. Galetti et al. (2000) published diet data for the Channel-billed Toucan based on observations in lowland Brazilian Atlantic forest while Holbrook (n.d.) has reported diet data for this species in humid lowland forest in eastern Ecuador. Ten of the twelve (83%) of botanical families that Aguaruna informants mentioned for this species also appear in one or both of the above-mentioned studies (Table 4) .
Pipridae: Manakins
The Aguaruna appear to have a covert category that corresponds fairly well to the family Pipridae (manakins). Informants typically group together the following birds as companions: achayáp (P. erythrocephala), chiájmach (Pipra filicauda), shitagkuí (Pipra coronata), pinchínam (Machaeropterus regulus) and apú wishám (Chloropipo holochlora). Informants typically distinguished females of these species at close range, but at a distance tended to apply the name wishám to the females of several manakin species. Informants disagreed as to whether tashíjim (Manacus manacus) should be placed with the others. Some informants included birds from other families in this group, particularly jínincham (Mionectes oleagineus). The Ochre-bellied Flycatcher (M. oleagineus) shares some important characteristics with manakins including a diet high in fruits and berries, and lekking behaviour; it is often associated with manakin feeding flocks, so it can be considered quite literally a 'companion' of the manakins (Westcott & Smith 1994) . The Aguaruna report that birds in this group forage mainly on Melastomataceae but also on Flacourtiaceae (genus Carpotroche), Myristicaceae and Rubiaceae (genus Psychotria). Some informants also mentioned that birds in this group can eat insects.
The Golden-headed Manakin (P. erythrocephala) is found from Panama and Trinidad, in the north, to northern Peru in the south, and Brazil and the Guianas in the East. It is common in lowland primary and secondary forest and eats mainly berries and insects. Snow (1962b) made 445 records of 43 plants foraged on by the Golden-headed Manakin in Trinidad over the course of several years. In Table 5 , we compare the plants most often mentioned by Aguaruna informants to Snow's extensive data on this species. In the interest of brevity, we have only listed Snow's data to the level of genus. Considering the wide geographical separation between his study location and our own, one would not expect to find the same plant species present in both locations. Four out of five (80%) of the botanical families mentioned by Aguaruna informants also appear in Snow (1962b) (Table 5 ). Snow mentions 14 additional families that Aguaruna informants did not name. It is worth noting that 63% of Snow's records were from the family Melastomataceae, far greater than any of the other families he mentioned, while Aguaruna informants also reported plants in the Melastomataceae much more commonly than plants in other families. 
Conclusion
At the level of plant families, Aguaruna knowledge exhibits a high level of correspondence to evidence from ornithological studies, particularly those studies conducted in locations closest to our own study site in terms of both distance and ecological similarity. Snow's (1979) study of Oilbird ecology was the most similar to our study area in terms of geographical distance and elevation. There is a high level of agreement between data sets at the level of plant family. The three plant families mentioned by Aguaruna informants, Arecaceae, Burseraceae and Lauraceae also accounted for 96% of the seeds that Snow recorded in a random sample. There was also a reasonably high agreement for the Channel-billed Toucan. For this species, we compared Aguaruna knowledge with two ornithological studies, one of which was conducted in the lowland Ecuadorian Amazon (Holbrook n.d.) , and the other in the Brazilian Atlantic forest (Galetti et al. 2000) . For this species, 83% of the plant families mentioned by Aguaruna informants also appeared in one or both of the above-mentioned studies. In the case of the Golden-headed Manakin, 80% of the plant families that Aguaruna informants mentioned also appear in Snow's (1962b) study of this species in Trinidad. Both the Aguaruna and Snow indicate the primary importance of fruits of the Melastomataceae for the Golden-headed Manakin. However, Snow lists many plant families that the Aguaruna did not mention. The fact that Snow's study was a highly detailed one involving 445 observations over several years might account for this difference. The geographical separation between Trinidad and the Peruvian Amazon may also be a factor. Sixty-seven percent of plant families that the Aguaruna mention for the Blue-headed Parrot also appear in Collar (1997) .
The least agreement between Aguaruna knowledge and scientific evidence was found in the case of the Wattled Guan. Only 40% of plant families mentioned by the Aguaruna were reported by Ríos et al. (2005) . Ríos et al. conducted their study at an elevation of 1800-2100 m a.s.l. which is significantly higher than our study sites at 290 m and 400 m a.s.l. respectively, and they only listed a few of the most common food sources they observed. In this case, limited agreement between data sets may be due to the geographical and elevation differences in the sites of each study.
We present LEK research of this kind in order to contribute to the larger goal of promoting dialogue between indigenous and scientific systems of knowledge. Some social scientists (e.g., Agrawal 2002, Nadasdy 2003) have been critical of efforts to combine scientific and indigenous knowledge in conservation and development projects, arguing that efforts of this kind often mainly benefit parties other than the indigenous peoples in question. Murray (2000) points out resistance to the use of indigenous knowledge on the part of biologists, in part because indigenous LEK and scientific knowledge do not always map on to each
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Ilex sp. other neatly, particularly where questions of value are concerned. Other authors have argued that practical benefits can emerge from this kind of collaboration. Posey & Camargo (2002:133) , for example, have maintained that: "It is precisely this type of integrated knowledge, based upon intricacies of indigenous science, that offers many new ideas for those persons and institutions interested in long-term, ecologically and socially sound plans for development and conservation in the humid tropics." The upper Marañón region is considered a high priority area for both bird and plant conservation, based on species diversity and endemism, and yet it remains little-known by scientists (Rodriguez & Young 2000) . We believe that Aguaruna LEK can help advance science in this region where little scientific study has taken place. 
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